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Ruminant Stomach



ÅSymbiotic relationship between:

ÁHost (rumen of cattle)

ÁMicroorganisms

Rumen Function



ÅHost (rumen) provides microbes with a 

favorable environment:

ÁAnaerobic (O2-free)

ÁConstant temperature

ÁFavorable pH?

ÁNutrients

ÁWaste removal

Rumen Function



ÅMicroorganisms provide host with 

ability to utilize forages:

ÁFiber-digesting capability

ÅTo harvest the energy in forages

ÁMicrobial Protein

ÁVitamins

Rumen Function



ÅMicrobial activity ultimately determines 

nutrient availability

ÅMicrobial population is dynamic:

ÁSensitive to changes in rumen 

environment

ÁThose that predominate have adapted 

best

Rumen Microorganisms



ÅDivided broadly into 2 groups:

ÁFiber digesting bacteria

ÅActive at pH > 6

ÁStarch digesting bacteria

ÅActive at pH > 5

Rumen Microorganisms



ÅAny factor that affects rumen function 

will affect nutrient utilization and 

production

Relevance?



Nutrients in Feedstuffs

ÅHave a major impact on:

ÁRumen function

ÁAbility of cattle to utilize nutrients 

from other feeds

ÅAssociative effects of feeds

ÁPositive or negative



Nutrition

ÅGood nutritional management:

ÁIdentify limiting nutrients

ÅDecision:

ÁAccept limitation?

ÁCorrect limitation?



Energy

ÅEnergy supply drives production

ÅPotential nutrients for energy:

ÁCarbohydrates

ÅRuminants harvest energy from 

structural carbs (fiber) in forages

ÁFats & Proteins

ÅNot all the energy consumed by the 

grazing animal is converted to product



Carbohydrate Digestion
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Partitioning of Energy

Maintenance (NEM) Production (NEG)

Fecal energy 
loss

Gas & urine 
energy loss

Heat 
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lossNet Energy (NE)
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Net Energy for Production

ÅTo increase net energy for production:

ÁIncrease feed energy intake

ÅForage quantity and availability

ÅForage quality

ÅSupplementation (energy, protein)

ÁDecrease energy losses:

ÅFeces, gas, urine, heat



Forage -based Diet
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Grain for Forage Diets

Forage
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Forage -based Diets

ÅSupplementing grain (starch):

ÁIncreases VFA (acid) production

ÅRumen pH < 6

ÁFiber-digesters are less active

ÅDecreases:

ÁForage digestibility (energy)

ÁForage intake

ÁNegative Associative Effect

ÅñSubstitution effectò


